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m|p−2∇um) (m > 1, p > 2),
Cauchy } ¡¢ £¤¥§¦©¨ ¢ª«¬­ ®¯¬°±²³´µ¶·¸
0 6 u0(x) ∈ L
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Abstract
The Cauchy problem for the non-newton polypropic filtration equation
ut = div(|∇u
m|p−2∇um)
is considered in this paper, where m > 1, p > 2.After giving the definition
of the weak solution of the equation above, and assuming that 0 6 u0(x) ∈
L1(RN)∩L∞(RN ), a new result about the uniqueness of weak solutions of this
equation is obtained. The main tools used in the proofs are Steklov mean value
method, partial summation skill and Kruzhkov’s method of doubling variables
both in space and time.A comparison principle is obtained and the uniqueness
of weak solutions of the Cauchy problem is proved.
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ÒÓÔ Õ×Ö
ØÙÚÛ ¢Ü Ý   @ ²Þßàâáäãåæç@è ¤   ØÙé
ê£ìëíî ²ðïñ î ²ðò óôõ ò ö÷øùóúûüýþ§¦©¨ÿ Ü 
 ²  ëí © £	
 (1755)  ¨    ² í÷
ø¥{¦}¨   ó ² ¨í÷øùó   £ð¤î ­²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23 ¢Ü ÿ4    ²65 ¨	789):} Newton í÷   ø;<£




kρt + div(ρV ) = 0,
 ± ¤NíIJ »·¸ 
ρV = −M |∇Φ|p−2∇Φ,
ÿO-  c, k, M P ÛQ   îR ²TS γ, 1 p ·¸ p > 2, γ > 0, Φ = P (γ+1)γ .
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ut = div(| ∇u
m |p−2 ∇um), (t, x) ∈ QT ,




QT = (0, T ) × R
N , m > 1, p > 2.
^_`a
(1.1) bc £ed p = 2 E ²5 Newton ëí
ut = 4u
m (m > 1).
m = 1  fgh p − Laplace 
ut = div(| ∇u |
p−2 ∇u) (p > 2).
ÿi  jfg ÚÛ (1.1)  klm]n ¤ ¢ -op): cqr  ( à
Newton
ëíst
[1], p − Laplace
s
[2]).
  vuxwXY®@ )y*z@¯ î 1 ¡@¢  ²{}|~ ¨@t [4] :  ¡
¢ £½¤ ¼§¾ : % ¨t [3] :Cî ñ  Kruzhkov £ » ¥{¦ ® ¯@¬ õ@   Ý}£W  @³¯ 0 6 u0 ∈ L1(RN) ∩ L∞(RN),
m > 1, p > 2.

1 ¢   u(t, x)   (1.1)  ®² 
u ∈ L1(QT ) ∩ L
∞(QT ), u
m ∈ Lp(0, T ; W 1,p(RN)), (1.2)
 « ·¸ ξt ∈ L∞(QT ), ξ(T, ·) = 0, ξ ∈ Lp(0, T ; W 1,p(RN)) ∩ L∞(QT )









| ∇um |p−2 ∇um · ∇ξdxdt. (1.3)

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¤
(0, T ) ­  c
∫
RN
| u1(t, ·) − u2(t, ·) | dx 6
∫
RN
| u01(x) − u02(x) | dx. (1.4)
 ² d µ¶ u0 ·¸ 0 6 u0 ∈ L1(RN ) ∩ L∞(RN) E ² Cauchy } (1.1)
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  ¡¢£
¤¥{¦ ¢¥c ,  ¦§ a¨ 1  Ý   ©  £
´ Ω Û RN :  ¢]ª ü£  0 < T < ∞, « ΩT = (0, T )×Ω. d Ω = RNE ² « ΩT = QT , \ QT = (0, T ) × RN .
 _¬a ² A ( W 1,p(Ω)(p > 1)  C∞(Ω) ­®
‖ u ‖W 1,p(Ω)=‖ u ‖p,Ω + ‖ ∇u ‖p,Ω
¯ § _ XY  A (©² ÿO ‖ u ‖p,Ω °± u   Lp(Ω) ® ÊA ( A ( W 1,p0 (Ω)
 C∞0 (Ω) ­®
‖ u ‖W 1,p0 (Ω)
=‖ ∇u ‖p,Ω
¯ § _ XY  A ( £ W−1,p′(Ω)  W 1,p0 (Ω)  ²³ A (}² W  c Ã
f ∈ W−1.p
′













´ p, q > 1, W  ´ u ∈ Lq,p(ΩT ) ≡ Lp(0, T ; Lq(Ω)),   u ¤ ΩT ­µ¶²
 _ c t ∈ (0, T ), u(t, ·) ∈ Lq(Ω),  ‖ u(t, ·) ‖q,Ω∈ Lp(0, T ), \
















· ã Lq,q(ΩT ) = Lq(ΩT ), ‖ u ‖q,q,ΩT =‖ u ‖q,ΩT .W  ´ u ∈ Lq(0, T ; W 1,p(Ω)), ¸ u ¤ ΩT ­µ¶² _ c t∈ (0, T ),
u(t, ·) ∈ W 1,p(Ω),

‖ u(t, ·) ‖W 1,p(Ω)∈ L
q(0, T ).











v(s, ·)ds, t ∈ (0, T − h),
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  v ∈ C(0, T ; Lq), h¢ ε ∈ (0, T ), 1 t ∈ (0, T − ε), d h → 0 E c









v(t + hτ, ·)dτ,
»  Minkowski ¼ ú½ ² W  c








‖ v(t + hs, ·) − v(t, x) ‖q,Ω ds.
(2.3)
¾C¿ \ aÀ ²¸ v ∈ C(0, T ; Lq), h (2.2) Á £
¾
(2.3)








































!" Lq,p(QT ) :C  Ä ÷ LM a ­ ½ÅÆd h → 0 EÇ àÈ² ÿ ° ¾ (2.1)É  £© X¼ £ 2
¹ Ì 2 ´ u ∈ L1(QT ) ∩ L∞(QT ), um ∈ Lp(0, T ; W 1,p(RN )),
u0 ∈ L
1(RN) ∩ L∞(RN), ut ∈ L
p
′
(0, T ; W−1,p
′
(RN)). h _ c·¸ ξ(T ) = 0,
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u(s, ·)ds, t ∈ (0, T − η),





















































© X¼ £ 2
¹ Ì 3 ´ u   (1.1)  ® £ @«  k ∈ R+, 0 6 ξ ∈






0 (u − k)dxdt +
∫
RN
ξ(0, ·)(u0 − k)sign
+











0 (k − u)dxdt +
∫
RN
ξ(0, ·)(u0 − k)sign
+




| ∇um |p−2 ∇um · ∇ξsign+0 (k − u)dxdt.
(2.7)
ÿO
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ÊË Ì













1, r > 1,
r, 0 < r < 1,
0, r 6 0.
« Hε(r) = H( rs). º««  k ∈ R+, 0 6 ξ ∈ C∞c ([0, T ) × RN),
Hε(u
m − km)ξ ∈ Lp(0.T ; W 1,p(RN)).
¾ à u   (1.1)  ®²% ©  2, W  c
∫
QT








































ξ(0, ·)(u0 − k)sign
+
0 (u0 − k)dx.
Ò àÓ¢ ÑÔ0 ² W  c
∫
QT

























Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
